. Separation of products of tryptic digestion of gastropod haemocyanins on The column dimensions were 140cm x 1.4cm, and the buffer used was 50m~-Tris/HCI, pH8.2, containing 50m~-NaC1. The fraction volume was 2.0ml. L',, B. undatum haemocyanin; A , L. stagnalis haemocyanin. The first peak (IA) of the B. undatum digest emerged in the void volume. eventually lead to an understanding of how the native protein is assembled and how it functions.
The haemocyanins were obtained and purified as described previously (Wood, 1973 ; Wood & Mosby, 1977) and were dissociated to one-tenth molecules before tryptic digestion by removing the Caz+ ions. This was done by diluting a strong solution of haemocyanin into 50m~-Tris/HC1 buffer, pH 9.0, containing 5Om~-NaCl and 10mM-EDTA, followed by dialysis against 5Om~-Tris/HC1 buffer, pH 8.2, containing 50m~-NaC1. That one-tenth molecules had in fact been formed was checked by analytical ultracentrifugation (Wood, 1973) . Digestion with trypsin (diphenylcarbamoyl chloride-treated) was carried out for 2h at 30°C by using a varietyof trypsin: haemocyanin ratios, and the trypsin inhibitor N2-p-tosyl-L-lysine was added at the end of the incubation period. The products resulting from digestion were separated by gel filtration on calibrated Sephadex G-100 or G-I50 columns, and characterized by sedimentation equilibrium analysis in the analytical ultracentrifuge, by sodium dodecyl sulphate/ polyacrylamide-gel electrophoresis (Weber & Osborn, 1969) , and by polyacrylamide-gel electrophoresis in a discontinuous buffer system (Poulik, 1957) . In all the separations the absorbance was monitored at both 280nm and 346nm: the latter band is highly characteristic of the copper-oxygen complex of haemocyanins.
Digestions were carried out with trypsin: haemocyanin ratios of 1 : 2000-1 : 20 (w/w) with haemocyanin concentrations of approx. 18 mg/ml. Gel filtration on Sephadex G-150 invariably resulted in the appearance of three major peaks as shown in Fig. 1 for digestions with a 1 : 100 (w/w) trypsin: haemocyanin ratio. Whereas the B. undatum digest contained material that emerged in the void volume (mol.wt. > 300000-400000), the largest material obtained from the digest of L. stugnulis haemocyanins (peak IB) had a mol.wt. of approx. 130000. The molecular weights of the material in peaks I1 and I11 from each haemocyanin are summarized in Table 1 .
The addition of increasing amounts of trypsin to B. undatum haemocyanin led to a decrease in the relative amount of material in the highest-molecular-weight fraction (peak I A) with a corresponding increase in the amount of material in peaks 11 and 111. At very high trypsin : haemocyanin ratios, peak I11 was the predominant product, indicating that peaks IA and I1 are intermediate species in the course of the digestion. This suggested that with sufficiently large amounts of trypsin and sufficiently long times of digestion it would be possible to convert the whole of the native B. undatum molecule into functional units of mol.wt. 50000. Digestion of L. stagnalis haemocyanin resulted in the appearance of three peaks, two of them poorly separated under the present experimental conditions. Essentially the same elution pattern was obtained over a very wide range of trypsin:haemocyanin ratios (1 : 1OOO-1: 20, w/w). These components were purified by rechromatography and their molecular weights, spectral properties and subunit molecular weights determined (Table 1) . It was immediately obvious that the material in peak I1 of the L. stagnalis haemocyanin digest had a different A346/A280 ratio. This may indicate that it corresponds to the fragment believed to be derived from the so-called collar of the native molecule (Wood & Mosby, 1977) . Furthermore it seemed unlikely that the peak-I1 material was an intermediate in the digestion process, and indeed redigestion of the rechromatographed material did not decrease its molecular weight.
Although the three fractions in each case were purified to homogeneity in size, there was much evidence from gel electrophoresis and ion-exchange chromatography that all the components were heterogeneous in charge. It is not known whether this heterogeneity is a result of different extents of tryptic digestion at domains in different situations in the polypeptide chain or whether there are fundamental differences in the sequences, properties and structure of the domains. It is furthermore possible that the molecules are made up of several types of polypeptide chain, albeit each having a set of identical domains.
These data may be interpreted in terms of the present model for gastropod haemocyanin structure proposed by Van Breemen et al. (1977) . This model envisages that the whole native molecule (mol.wt. approx. 9000000) is made up of one-twentieth 573rd MEETING, HULL
